A UNITED STATES 
DEPARTMENT OF 
COMMERCE 
PUBLICATION 


iT OF Ci 
et ak 


“4 
Xp at 
Cay 


Ve 
Wis: 


Si) 
LO e 


U.S. DEPARTMENT 
OF COMMERCE 


NATIONAL OCEANIC 
AND ATMOSPHERIC 
| ADMINISTRATION 


NATIONAL OCEAN SURVEY | 


3 3 


Gay 


SURFACE WATER 
TEMPERATURE | ren 
AND DENSITY — 


NoAA NOAA. sop 


PACIFIC COAST 


NORTH AND SOUTH AMERICA & 
PACIFIC OCEAN ISLANDS 


NOS PUBLICATION 31-3 
THIRD EDITION 1970 


Woods Hole Cceanogia 
_ ATLAS - GAZETTEER COLLECTIC i 
Li es 


secret connect nequommesr i oteg tel EEE: 


5 
oA TA LIBRARY | 


w Riad A, 


¥ 


pe i het t Ad 


—— - 


0) 


PLEASE RETURN 


TO 
INSTITUTION DATA LIBRARY 
VicLEAN 


Woods | He lole Oe le Oces Oceancer 
Sus. er 


Pale | institution | 


in COLLECTION 


U.S. DEPARTMENT OF COMMERCE 

Maurice H. Stans, Secretary 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
Robert M. White, Acting Administrator 


NATIONAL OCEAN SURVEY 
Don A. Jones, Acting Director 


SURFACE WATER 
TEMPERATURE 
AND DENSITY 


— 


te “Mew EC Loo OD 
yr fi 


* 


Fina rl 12.1 nf . 
AAane Fanta tiraannagra phi 
Wood teViG uceanograp iC 


PACIFIC COAST 


NORTH AND SOUTH AMERICA & 
PACIFIC OCEAN ISLANDS 


mak pein 
Institution 


NOS PUBLICATION 31-3 
THIRD EDITION 1970 
Supersedes C&GS Publication 31-3 


Second Edition 1967 


Rockville, Md. 


OT 


sit 


AN 


ee eee eee eee 


For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402 — Price $1. 


at LAS 7) get ewe rae ; ; ie 7 
‘tr: ny is Me es ae 


WV Re ae 
i AOPAA IIMS ae 


Alt 


ae a 4) aie ¥ 


ad on . i “eke ( *) 4 arp f hy | 


‘iPS Lae a 


eee. 


Bit oes oii ; ty ie VEY LH, i 


" ‘hs i Bet vp An ay ri i" PHoRt hae - 


pa ai et a or he St 
an eas q 


Pig aft Talhe a OR AO a 
ete eo OR ONG eR 
2 Se “thy (OR 5 Vee) Pe ae BLAME aD sn? ye. a ‘ele 
Ni iy ey , .aei fi hy Sontag | Mie 


if “ 
) 
"i A, iy A ane jal 
\ ; 
i | i if 
wf 
j I ; : | ' 
x! ij i F } 
h vet elmee arn Pi a a , duns a , . ie Te ada te a 
pee 


ay 


an! eaten) 2 ht 1 ar a bat «NSN A Ae a 4 AS el aaa ee 


CONTENTS 


Page 
Introduction-----------~-—-------~---~---~---------~- 1 
List of stations—-----~----—-~-------------------—— 5 
Index map---------------------------------------- 6 
Able sUrhace water temperavures, and densities 
- means and extremes--------------------------- 8 
Mean temperature and density curveS-------------- 80 
Table 2. Conversion of Celsius to Fahrenheit----- 86 
Table 3. Corresponding densities and salinities-- 87 


Sea water density at various temperatures-------- 88 


1 
\ 


i Woyy ¢ Dann vee 4 ie \ y Ty ' 
te it eels Real tt ee oe AF At wl an ey Nero Fens 
} ¢ ‘ j ur oo i Aas 

\ 0 wy Hi qt 


; fi he ron 
Dy als i ptae ts la 
it, sl a) abi ah ka pte, by i GN RA A ve yy ERR Ue a 


VA f 
j 
ee ie Mt! , Te i 
iy “ i a y aie ) } ‘ ; 
rm on cam fork Hk ys Ce a i i i ee ee a a wk 


hat ee 


vee ee ee , ¢ 
ag nag ha 


4 wae 
0 c} ee ee ee 
(war? 

rl i y 

z re 

j 7 cmd 
| a 7 
; ui ¢ eh wil! ig ow 
} d 


nt "haley we BS Bh 
y AD OF pmol YD Lay DNA it Perap Pel tt SO CC sc CR Oe, 
5 \ YE, 4 


ba, Ye go) f a mh 


fi 
n 
) 
f, 
i 
y 
£ 
bit Pi 
. @ f 
‘ 
a 
i 
i 
i 
* : ; 
t 3 


INTRODUCTION 


The summaries of sea water temperatures and densities presented in 
this publication are based on observations made at locations along the 
Pacific coast of North and South America and Pacific Ocean islands through 
the year 1969, The sea water temperatures and densities were observed 
primarily at tide stations which, in the United States and possessions, 
were maintained by the National Ocean Survey (formerly Coast and Geodetic 
Survey), often with the cooperation of other organizations. The data for 
six places on the California coast, namely La Jolla, Balboa, Port Hueneme, 
Pacific Grove, Southeast Farallon Island and Blunts Reef Lightship were 
Supplied by the Scripps Institution of Oceanography. The data for places 
in Chile were supplied by the Departamento de Navegacion e Hidrografia, 
Republica de Chile. Other observations in Latin America were obtained 
through cooperation with the Inter American Geodetic Survey. Data for the 
Philippine Islands were supplied by the Bureau of Coast and Geodetic Survey 
of the Republic of the Philippines. For places in other countries the 
National Ocean Survey (formerly Coast and Geodetic Survey) derived the data 
from observations made by organizations in the particular country. 

Table 1 presents monthly means and annual means and extremes of the 
surface water temperatures and densities for each year of observation after 
1964, Earlier observations are combined in five-year groups. For each 
station at which the series of observations covered two or more years, the 
following monthly values are presented: the mean of the monthly means, the 
maximum observed, the mean of the monthly maxima, the mean of the monthly 
minima and the minimum observed, 

When an asterisk appears in either extreme temperature column in Table 1, 
it indicates that the extreme may have been exceeded if observations had 
been available for all months in which the maximum or minimum normally occurs. 
If observations are not available for any month in which the yearly maximum 
or minimum may have occurred, the extreme has been omitted. For densities, 
the yearly extremes are from the months of the year for which means are given. 
If they are from an incomplete year, they are followed by an asterisk. 

The temperature data given in degrees Celsius are based on thermometer 
readings made in a sample of water drawn by bucket from a foot or two below . 
the surface, They can be converted to degrees Fahrenheit by means of Table 2, 

The density of any substance is defined as the mass. per unit volume. 
The density of sea water, as observed, depends not only upon the amount of 
Soluble matter held in solution but also upon the temperature of. the water 
at the time the reading was made. It is necessary, therefore, to reduce 
the observed densities to some standard temperature in order that they may 
be comparable. In this publication the observed densities have been reduced 
to a standard temperature of 15 C (59 F). The density of pure water at a 
temperature of 15 C is taken as 0.9991. The density values obtained by 
using a hydrometer were reduced to the standard temperature by using the 
tables given in C&GS Special Publication No. 298. 

Densities in Table 1 are expressed in terms of the Greek letter eG 
with a subscript that refers to temperature and is called a sigma-t (¢ 
value. Thus: 9¢,, = ( @,-1) 1000 where A, is the density of sea water at 
15°C (59°F) referred to pure water at 4°C (39.2°F) as unity. For example: 
If sea water has a density at 15°C of 1.0268, o«,, = 26.8. The actual 
density of the water may vary from a'little less than unity for fresh water 
at a temperature other than 4°C to approximately 1.0410 for the heaviest 
sea water, O° 

The salinity of sea water, denoted by the symbol ~/oo, is defined as 
the number of grams of salts contained in 1000 grams of sea water, Table 3 
gives the salinity corresponding to different values of density at the 
standard temperature of 15°c. 
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The observations are usually made once each weekday at whatever time 
the observer attends the gage. At some stations situated within or near 
the entrance of an estuary, the temperature or density varies with the stage 
of tide or with the direction of the tidal current. It may be assumed that 
in the course of a month or more the distribution of observations is fairly 
uniform over all phases of the tide. 
The mean temperature and density curves are derived from the monthly 
means given in Table 1 and show graphically the seasonal variation for 
many places, 
For some practical uses of density data, it is more important to know 
the density at the temperature apt to be encountered than at the standard 
temperature, The graph, Sea Water Density at Various Temperatures, provides 
for converting density at 59°F (15°C) to density at other temperatures. 
The following Coast and Geodetic Survey publications on sea water tem- 
peratures, salinities and densities are also available: 
C&GS Publication 31-1, Surface Water Temperature and Density, 
Atlantic Coast, North and South America (Third Edition) 
1968, $1.00. 

C&GS Special Publication No, 298, Sea Water Temperature and 
Density Reduction Tables, 1953, 25 cents, 
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Station Lat. 
° ' 
Galgpagos Islands (Baltra I.), Ecuador ------------------- 0 27S, 
Galdpagos Islands (San Cristdébal), Ecuador --------------- 0 54S, 
Gardiner, Umpqua River, Ore, ----------------------------- 43 44N, 
Garibaldi, Tillamook Bay, Ore, --------------------------- 45 33N. 
Guadalcanal I. (Kukum), Solomon Islands ------------------ 9 26S, 
Guam (Apra Harbor), Marianas ----------------------------- 13 26N, 
Guaymas, Mexico ------------------------------------------ 27. 55N 
Haines, Alaska ------------------------------------------- 59 14N, 
Harrington Point, Columbia River, Wash, ------------------ 46 16N, 
Hilo, Hawaii ------+-------------------------------------- 19 44N 
Homer, Alaska’ -------------------------------------------- 59 36N, 
Honolulu, Hawaii ----------------------------------------- 21 18N, 
Iquique, Chile ------------------------------------------- 20 “135; 
Johnston Atoll ------------------------------------------- 16 45N, 
Jolo, Jolo Island, Philippine Islands -------------------- 6 O4N, 
Juneau, Alaska ------------------------------------------- 58 18N, 
Kaneohe Bay (Mokuoloe I.), Oahu I., Hawaii --------------- 21 26N, 
Ketchikan, Alaska ---------------------------------------- 55 20N. 
Kodiak, Kodiak Island, Alaska ---------------------------- 57 4ON, 
Koror, Koror Island, Palau Islands ----------------------- a2 ane 
Kwajalein Atoll, Marshall Islands ------------------------ 8 UN, 
La Jolla, Calif, ----------------------------------------- 32 52N. 
La Libertad, Ecuador ------------------------------------- 2° 13a" 
La Paz, Mexico ------------------------ ------------------- 24 10N 
La Union, El Salvador ------------------------------------ 13 20N 
Lebu, Chile ---------------------------------------------- 37 378 
Legaspi, Luzon Island, Philippine Islands ---------------- 13 O9ON. 
Los Angeles (Outer Harbor), Calif, ----------------------- 33 43N, 
Majuro Atoll, Marshall Islands --------------------------- O6N 
Manila, Luzon Island, Philippine Islands ----------------- 14 35N, 
Manzanillo, Mexico --------------------------------------- 19 O3N. 
Marcus Island ------------------------ -------------------- 24 18N, 
Mare Island Strait, Calif, ------------------------------- 38 O6N, 
Massacre Bay (Pyramid Cove), Attu Island, Alaska --------- 52 50N. 
Massacre Bay (Murder Point), Attu Island, Alaska --------- 52 48N, 
Matarani, Peru ------------------------------------------- 17 00S 
Mazatlan, Mexico ----------------------------------------- 23 11N 
Midway Islands ------------------------------------------- 28 13N. 
Naos Island, Canal Zone ---------------------------------- 8 55N. 
Neah Bay, Wash, ------------------------------------------ 48 22N, 
New Hope Bridge, Mokelumne River, Calif. ----------------- 38 14N 
Newport Bay, Calif, -------------------------------------- 33 36N. 
Newport Yaquina Bay, Ore, -------------------------------- 44 38N, 
Olympia, Wash, ------------------------------------------- 47 O3N, 
Pacific Grove, Calif. ------------------------------------ 36: 37, 
Pago Pago, American Samoa -------------------------------- es oe 
Peard Bay, Alaska ---------------------------------------- 70 48N, 
Pittsburg, New York Slough, Calif. ----------------------- 38 O2N, 
Point Barrow (Elson Lagoon), Alaska ---------------------- 71 23N. 
Point Barrow (ocean), Alaska ----------------------------- 7 2oNe 
Point San Quentin, San Francisco Bay, Calif, ------------- 32. 52N. 
Port Angeles, Wash, -------------------------------------- 48 O8N, 
Port Hueneme, Calif. ------------------------------------- 34 O9N 
Port Moller, Alaska -------------------------------------- 55 59N. 
Port Townsend (Fort Worden), Wash, ----------------------- 48 O8N, 


Port Townsend (town), Wash, ------------------------------ 48 
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*Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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Table 1. - Surface Water 


Means and 
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Temp. Dens. Temp. Dens. 
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Years January February March April May June July 
Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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* Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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Extremes 
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*Observations for the year are incomplete; extremes are for the months shown. 
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Means and 
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*Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 


Table 1. - Surface Water 


Means and 


May June July 


Temp. Dens. Temp. Dens. Temp. Dens. 
°C 15 °C M15 °C T15 


CANTON ISLAND, 


28.8° 2750 “28.8\2698 <28eohzeeg 
2BA8 26-8 28.9) 27.0) S28 .omcone 
Age 2658 U2Z8.3 268 easa2eeorr 
287+ 2655 s2ee5ecoe e2eear 26.5 
2858 2605 ~2859 2685 seeet 26.4 
27.6 26.4 27.9 26.4 27aeeoee 


28.6 2638 “28:6 2627 lCA2biaeeay 


Syl 270) “30 Aid, Hao Aiea, 
29322932 “20.1° 2921 G2eromega 
2851 S64.” 28.1 26.4) | ey Omer 
27 2680 “22 26.70. Vag 26/e1 


PAGO PAGO, 

2858 25.5 (28.8 2556 28eameonc 
28.9.25.7 29.0 25.6 2700 eeonm 
2BL6" 2552 S27,602521 ier eee 
PB.6 25.0 (29.79 2h27 heya eae 
2836 25.3 © 2756" 25.4 \ 272m 
2B. 6) 25:1 2 2774207 Se7etneeee 
28.5.26.0 '28.2 2654 »27 20 "26e 
28.2 26.4% 28.1 26.4 29g2eeeey 
28.4.25.5 29.7 25.4 “27 eeome 
30 27k NBO 2720, F292 27.4 
29.3 26:2 ° 28.8 26.1 @2ecer2ere 
27.3. 23.3 ' 26.7 Zeit § Zegna ee 
25 12.3. welt 212° as 20m 
APIA (observatory), 

28.8 25.6 028.3 26.0  27ayreore 
28.6 26.4 +'27.9. 26.4 » 27eseZome 
28.8 26.8 28.0 26.7 27a7eeoes 
29). 3' 26.9 + 28.4 26.7 > 28bongane 
29.3 25.8 (28.8 2622 , 275 50eeee 
28.8 26.5 928.0) 26.4 © 27a Zee 
Bae oF 27.07 26.0. & 2a ena 
29.9 25.7 | 27.6 26.1 2a aoe, 
28.8 26.8 27.7 26.8. 27igweoee 
28.8 26.5 28.1 26.5 2786r2eu8 
33 28 7 gil 28.4 30 Dewi 
29.8 27.0 “29.41 27t1" 2eme eee 
Pi hene B.S AP A 25.6 26 sf 25.9 
27 23.9 26 233° 26 24.5 
FUNAFUTI ATOLL, 

29.9 26.1 29.8 °26.0 2922e2ene 
29.9 26.8 29.8 °2658 2955 2o.9 


30.2 26.5 29.6 26.1 4 20.5 2eee 
39 6. 26.2.6 °20.1 26. 3 4 200s eee 
29 9° 26.76 29.46 26.6 \ 29.3. aoe 
20.2 26.0 120.9 2602 20.7 eam 


Temperatures and Densities A7 
Extremes 


August September October November December Mens | Maximum Minimum 


Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 
°C O15 °C O15 °C Tis °C N75 °C Tis °C O15 °C Ni5 


PHOENIX ISLANDS 


MeO ee2On7) . 2852 26n9 126. Br 26n8) Zen 2O59) P2853 26.9 310 (2059), “2S” ZEe@ 
PORGeLOno eon 2OnS =e ent 26n9 = 28n4 2629 285) 268.9 Bb BSaa) 26 260 
ZSMilnZon7 We 2oe OO T 2one) Zone e26u2 1 26n 8) 2802  26n 8 BOR 2S eRe On. 
20.5 2652 V2053) 2589 “2057 25x89) 2OSR 25 M8) PoE BS 8) 30 ABO Ke 27) QBS 
BORA eOn On eon le Pom 5) & 27%,.C) Zon) a Aeon 26.3) | 279) 26.5 BO 2H AO 27) 625.05 
Be lth 26a 3) BANS “AG Bo ME SIO) 27) PAS NS | SNS) (0s) AS AO) BO) IAS 25 2558 


28.2 2657 (2832 2657 2853 26,7 28.3) 2558) 23852 2658 


30 Bp) sb) gs By Shi 2 OMe QE) SV) Beal SY Qe 

AS ORME, Cine) eon OUC7 ol me CORMMIeTGe T29en 2702 

B29 DOMES BOM 2b48) 12767 (One 27 8 25aae Vana, ens) 

26 258) 826 255) Vee. 253) 26 DSecyy AS 24.6 26n OHNO 
AMERICAN SAMOA 

AOE Ol aC Oe Oo) LOMB. Loe, Oe 2p 26.30 25.6 Qe 7, BPs ee 2 SMM CICe Lee 8 
ee OM VTE oO LO 25 OZONE 2D ZBL 257, 2S SOM NG). Da Wn OS, Do Nes 
2 li: 25562 «2755 2585 SOR 6S Bossy 28 25 sO! WAS95 eS 50 25 A) POZO MeL En AS 
ZOO Td SOR et) beeen 123.6 & 26% 225e9) 28e 225.6 25.3 DO) V6 a AG yao) 
EIA OF 27D) LoD LWA 25:0, 1296 125n 5 Pe eee) 2a ZEN ON de AOR Oui, ASO) 
DOP oe nO) iO 26n OL 27 6..25..47 28.2 250 1 260 ey 260 4 PSS} 30) 2756., 2 B® 
CO AA UIe Oe IE She 0) 285.8) Lona 29." 26.6 26m Bile 2en 27m? 
OPW AUC OLED) LOM ACR O M2 bie 7. 26 5) Lebo azo. 25.68 2662 Bi Onan OmmelhOn 
POE SNO MALT « SAL Oe. O25 5 12802 25n6, 28.5) 25.6 25.6 

29 Do NAN Achat Doak Si) ZBin Bil 2658) Bt 277 Be 2ee7 

PURINA CIES 212s Loon 2O. 29.4 2ou3 29.7) 26.5 

D651 ‘DA | PENA Dei. 26 51 eNO RON 2S) 4)) Paria) Seca) 

ly BI) sali 2Ori7 wey: MSPS in (2k) OE Zonya 22 LSA eee Aza) 


WESTERN SAMOA 


POMC RL MASAO 26.6) w2Geta2on6, 29),20260.5) N29. 2 426.2 Ba Dara BG kee 

BD sit BOSE. ~ Bat BORO ZSa2. 27 50) Aen 227 20) - VASA) 27k 0 Bh ZEGW 2S. A0eS) 

ZA Cme OOM ATE ONE OR OMe TELL U2O eu commen 2OnOn 2608 B20 2853" Bo.) Lee 

COMMA aloe 27.2 2Ou027 3 29.0 27.3. 2954 27.4 Bn SOA ay eee 

BUS ZOE LO5O Zoe “Bice ce Pa LOs7 MEET ZOGS Gish QSL Bs 26) Di es 
BP yh ZO sh | BIS 2ZOg? L800 2052 1 COwe2rZo53) (2352 |Pogsl Or eae 25 in 2a ah 

Aon econ! ea 64 268 3) VATA eo Mr 280 2643" 28.2) 26.6 BZ Zia ee Ole 
270. 2053). 27 ARBORS “23.0 26s “ZS Zon 23s e656) BOS 27226 2B 0 
26,8 26,0) \27AB BOM W209) 26500 23.2 26st WI 2a4eu26at O27 omen 2c GS 

DP 2657 BIAS Boxe) 28a 26.9), 23548 12659 2359 2668 

30 Poe Te 33 ZOOM Be POWs DU EXC (0) = ED 30.9 Da B255) 

28.05 (20o3 ZICH. "2IGT 2e 5S POSES SSO Se eVAO 

256 25,8 2BO,Cr Bone 27a Q5n7 EVE 2650 12745 2SEKG 

ZG EN 26 None Ne 26 te nen mt a OG Nii 2S NOme Zone (22108 25.) Mugee 


ELLICE ISLANDS 


ZORA OMOM NEDA 2OM2P i297) ZO Naw 20M I2ZONa ul Zone Zou 3 BO BR 6 26 0) Ze 
29). BOo8- 2943 Zbs9) (29.6 2659 “2957 2S 2049) BLS 32 BPs8 BR Bal 
POMC ONO MAGNO Zon 5 NIZONON26" Ol" BONO) 2656) 30N1 2on5 32° 2350 28.) 2266 
ZOOM COMO Z OM 2aOn Gy 120 OmZOnO eons, Zon | CONG) 26" 7 By Ble) BS Bu EDN Ns: 
ZORIIZOM Om) 2IFONZOL9N | BOLO Ouse SON2 2ON9% BONS 266 BO Ba ey Pa) eli 
Z2ORS Or 29 a7 Oe sh (BOL ION ea) BOeS 2onen BONO) 2ouNe BND mele ava sy 
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Years 


Mean 


Maximum 
Mean Max, 
Mean Min, 
Minimum 


1947-1949 


1947-1948 


1950-1954 
1955-1959 
1960-1964 


1965 
1966 
1967 
1968 
1969 


Mean 


Maximum 
Mean Max, 
Mean Min, 
Minimum 


1968 
1969 


1949 
1950-1954 
1955-1959 
1960-1964 


1965 
1966 
1967 
1968 
1969 


Mean 


Maximum 
Mean Max, 
Mean Min, 
Minimum 


1951-1954 
1955-1959 
1960-1964 


*Observations for the year are incomplete; extremes are for the months shown. 
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Table 1. - Surface Water 


Means and 


June July 


Temp. Dens. Temp. Dens. 
°C O75 °C O75 
FUNAFUTI ATOLL, 

29.7: 26.3 & 295 3am 
32 Baision shal 27.4 
30. 72720 9306 2) 40.8 


28.4; 2533 \ 26. Joe 
28 23% RUZ am 2 


GUADALCANAL I. (Kukum), 
59,3 25.2 28.8 Bey 


ADMIRALTY ISLANDS 


Bons See. ore ama aed 2 

WAKE 
28.2 26.3 8.26, tao 
27.9. 26.3 % Zee gems 
27.9 26.4 28.0) 2652 
27.2. 26.1 ~ 26 sa aeeee 
27.8 26.2 | 2aL Om aemm 
28.2 26.5 28.4 26¢2 
27.89 26.65 1. 28h zene 
27.4° 26.3 ) 2ec0. aaa 
27.9 26.3 28.2 26.4 
31 2707 tae) Nee 
29.2 27.0 . 29. .26 50 
26.8 25.5 © -2740 cabo 
26 23.8: 26  walbay 


MAJURO ATOLL, 
28.0 25.6 28.0 25.7 


KWAJALEIN ATOLL, 


28.0 .25.3° 28.97 2526 
28.1 (25..7% 228 60 see 
2850.26.14 228 ah eee 
28.6,.26,0° 28 s@ gen e0 
27.9 26.4 26 .ecore 
28 wt 26.2", 028.8 26 a 
28.7 260) Beaowzoreet 
28.4 26.2! 28 4 e640 
268.1.26 4° 2872 ees 
28.2 26:01 280) oso 
Biil 27 woo eu ate 
29.2 26.16 29 oa 
27.1. 24.90. 27 seo 
26 19591) 26 BS) 28! 


ENIWETOK ATOLL, 


28.2: 25 0) 28.74 2oue 
28.3 26.0! - 28.726 a0 
28.4 25.9 28.4 25.9 


Temperatures and Densities 
Extremes 


August September October November 
Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 
°C Tis °C O15 nC aeOns °C N15 
ELLICE ISLANDS-continued 
Dome Gn Sw 2On UN eo 5 Mi 2ORer 2s) | 299/826 5 
31 BAO). 32 PR ote). BB Pisoi) V2 28.6 
BOM SELOr Os Ono Ziel ol OL 27.2 28 uN 27 63 


BO) BELG 2c) 2548) | Boil Zia 225 T 2550 
27 BEEN Ae Lab E\hY Sar) 2 Oe) 527, 2370 


‘SOLOMON ISLANDS 
POM 58 291.0, 25.00 290, 25.60 200m 2505 


(Seeadler Harbor) 

DOMME = econ On! Sen 269: ee ao) Se 
ISLAND 

SMe OnO) 126.M eo Ot 276. 256 Zoe 2508 
Dee scone 20n2. 26.0% 27.6 260.0" 25.8 2519 
EGMOMZON 2 Ou 261 29557259 26,6 26.1 
Pomsuceeo Zone. co. 2804.25.68 2622 26.1 
Pope on o29n5 265m 2012, 26.4 25. 826.3 
286 s26h 10 sam wed wk ne dip nee 
Pwo 6 On ieee. 26. le 2800.26.30 “was. pets 
26) _ I DE My. “Diehe Gy eS cas Dishes och ley gut ele) S} 
Aomou oe. 2G. 4. 26,0) 20277. 2529 4.26.3) 26.60 
85} Cia Oe 27 Be 27.66.29 Cy SF 
POOL G27! 129.0, 26.8) 29a. 266-7 27 7.2667, 
PUR S a, Oph 25, ly 26.4 2h. 9" "25.0 big 
ZOO E26. S283 eSy OPO 23) ABs 
MARSHALL tSLANDS 

Ee ira: Beans Be O ON nS her vii Cole Pacer 
DOS eo e6 (28/8 25 80929 63 25.6 2858.225.9 
MARSHALL ISLANDS 

QOS Due 9 Cy IME DOIN. ais Iss selina Orato B13 ve} 
Pa vteG On -291.2 2526 , 29.1 25.6 228.5 25,6 
Bon, Cont yoors 2507 e292 eoly) ¢ 20 OM eon 
ZOROme bo eos 2527 2941, 25.6 28,6 25.6 
POGOe 3 #120 022605) 2080 (2652 eo veneoud 
PONG 2509 9296 25.9. 29"67 26.0 2922 25.58 
AO 6s 20652620. 2904-2529 - 20: 1° -25..8 
DO)" 2ENO) BONIS ho 2S) As) Gi sien Be ACG) 
POND 261,35 22829) 26.0 829.3 2602 «w29e2 226.2 
28.8 26.0 29.1 25.8 29.2 25.8 28.6 25.7 
SU sO we tO TeG) Siku ou ahn un MO 2 
BOR on Ge sO Stee 05 nO con on Ne OOneo.s 
27MM Sot eA Ole OMe ea OOO Om meme ORae UH 
26r M2 Qn whe ROP aie Wl we Vey MPD 22 as 
MARSHALL ISLANDS 

2958 2553 2859 2508 Boy Casey Bee 25u5 
PONG Cone PeOec Con Foul. 2O40) eee enue 

BS VeGn 25 9 eB 2509 


928.8) 26,0) 12055 254 


NM DN DY 
ee e¢ e ee ee @ e 
anmaro 


NN MH Yd 
e e e 
ornNnrm nN Oo ofr 


nw 
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rPNmNM DY 


Maximum 


o) 5 


28.6 


262% 


26.8 


AS esi 


CML SS) 
27.6 
27.8 


NBS) 


“2608 


VAS) 
27.1 
ie) at 


2748 


tw hw DY 
CO™) ON 
e e e 
oO. RN 


Minimum 


Temp. Dens. Temp. Dens. 


°C 


26 


28 


18 


27 


24 
24 
26 
26 


26 
27 
27 
27 
27 


24 


50 


Temp. Dens. 


Cys 
1965 Aue 2540 2569 26.0 126.7 2620 oot «26, 1 
1966 Bie 3 ueGHO N59 25.0.) 2O. oe Sigs Zeca able 3 
1967 26.9. 2556 2617 25.69 27st) aG0\- 27.3 26.0 
1968 26.6 2559). 26.2: 25.9 © "2609 tae. 2 Eee Li 
1969 96.8 25.02 2one 24.9 Abe oe ~ 427 0.25.3 
Mean 2R.2 ZENG \.con9 25.7). 2oeQueenen 272 Co69 
Maximum 30. p2 72a “) ZOU 120 meee ta SO 2k 
Mean. Mex: |} 28.4 2643. "27.9 °26.2>*28.50 2603" 128.4 26.5 
Mean Min, | 26.2 25.4 26.1 25.4 26.1 25.4 26.2 25.4 
Minimum Aly | QhRe” 93 oa Bh * IPB ely oI Gg 
1949 i Ree Bite 
1e50=k054.1/27. 9,254, 29.8 25.6. 2709 25.6. 26.4 25.34 
Mops Oso Were e5uG) 29 2°26 -D ser eee." «27.90 25.9 
1o60=1964 | 28.60.2502. "28.0°25.8") 28.025 .5\ 2604 25.6 
1965 SaNOL25N9) Ore 2b .0, 27u 26.1. 2787 Zoe 
1966 Oe SOUZ5US. 27 ah” 26.37 Wey 7" 20 ote 2B 826 62 
1967 PBA 2640 “2850 20.2) "26601 25 J6 == aS 
1968 BD 5MPENG “253725 8 27562020 “BP e725 00 
1969 28 T0258. 2946 26.3° “27.57 20.3. 27.9" 26 a2 
Mean BAO 253, “LT One De, Ley 2060. Lone woe? 
Maximum 31 2788: 29 Zoe. 130) OF alb > 3a 2853 
Mean Max, | 28.7 26.3 28.3 26.5 28.5 26.4% 29.1 26.5 
Mean Min, | 26.9 24.4 26.7 25.3 27.0 25.0 27.2 24.4 
Minimum 25 1925 126°, Bh i726 20.9 26 16.4 
US lalOSSy CO 2584 (27.7 2540, 28.3 2567 29.3 2558 
Mean 28 ot 25) (29 oF 825 20) 828.85 925 07 «529.500 25 «8 
Maximum 30 2641 30 26, 30 26.2 32 26.5 
Mean Max. 11.29.71.2549 29.2 2640 .2924.26.2 30.8 26.3 
Mean, Min. (26.7. °24.6 * 727 .0'23.46 «27 $225.0. - 226.56. \24 .6 
Minimum 26 24.5 °.27 OP AR eLe7 2.7) (28 23.7 
Pesiergsaui es. 4 20.2 -PeBba van st. 2852 1244  aasigones.5 
1947 ws BEM COBALT Zu pos PatZiitcy,eeosoe == 
1949-1950 ae =P oe Oh l2). P27 eee eee east 
1949 ve ae ao Da le WE ce a2 CRS2 
LO5OM1 954 | 2PE5. 29.6 . 2703. 2507. 27. 5ne5e8. 27 6 9P25.9 
TO55=1950) | CoL6 25.6, 26.0 2585, 27i2vere9 2767 2.0 
1960=1964 125.0259 27.5 2549 27.8°26.0 28.5 25.8 


*Observations for the year are incomplete; extremes are for the months shown. 


Temp. 
°C 


26.8 
Peal 
27.8 


27.2 


Table 1. - Surface Water 


Means and 


Dens. Temp. Dens. Temp. Dens. 
7s °C 75 °C 75 

ENIWETOK ATOLL, 

26 4 27.3 26.6 ° 27 
26.3. 27.7 26.4 28,0 Boe 
25.9 28.4 25.8 9128.5 semee 
a= § 425i D 420.02 we eee went 

2516.0 == -- PASE) 
26.0 28.2 26.0) Zegna 
27 63 Gat 27.1. ‘ZO numecuse 
96 40.29 .0126.4 tee aeeoae 
25.5 2004 25.5) ieee 
25 0.) 127 PAM: Bed ve 2S, 


TRUK ISLANDS (Moen Island), 


ae aes ae 28.6 25.1 
2565 28.8 25.3 29y eee 
25,8) .28,4. 25.80.2607 eee ee 
25.467) 2004.25.45 sem earn 
25.9 28.4 25.9 27s peme 
25.8 .28.8.25.8 29.225. 
25 ..7° «28.8, 25.3! .29un wee 
25.8 ~29.1425.60 2p eee eo 
25.9: . 28.6. 25.160 , Zoe 
25.7 28,8 25.0" "Zon omaetae 
2I8Q) SY 27.0 “S2) eens 
26.5. 29.4 26.2  2o bho 
2M 51 127 69, BE SOY eee ee: 
ZO Oh, vaer? 232° 25 7 0 
YAP ISLAND, 

2.4 29.7 230477 30.2 ewe 
20 29°57. 235.4% | Bote terse 
26s toe 25,9 | Bo sia 
25.4 31.7 2vohr aie aie 
22,8, (27 48 U9.) | 2B Se pees 
20' <6), 227 17 On (28 21.9 
ANGAUR ISLAND, 

EAUPAS IPL ame -- -- -- 
KOROR, KOROR ISLAND, 

-_— 28.7 ee 28.9 odio 
ne 29.4 ae 29.6 a 
GUAM, (Apra Harbor), 

25.7, :2857:25.6 )29uleeome 
26.0 ©28.9°26.1 629. 2ae6n0 
26.1 28.6°26.0. 26, ,Omeeuo 
25.6 29,3. 25.6 29) Se 


Temperatures and Densities 51 
Extremes 


August September October November December Means | Maximum Minimum 
Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. . |}Temp. Dens. Temp. Dens. 
°C Nis °C O15 °C UT S O15 “Cc °C 75 °C "7s 
MARSHALL ISLANDS-continued 
28.0 2ELE V2Q MAGES 28, UAE Mua Sus vey oa yan 2 BOW rhe: 2G: ee iy 
DS.6 26a V 23.60 252 235 S25 MON ase) ASH W274 sih2 SLO) AY) GIA eG Al 
BOOM Ab ei) | LN AO) 25/40, 1206.6» Zo eri), 120 Oy Zoe.) (22 ath. 2 Bik BOC AE wreath 
2839) Z5ve V23L87 25 Ara Zr SV QSPyN MASA 7 25 ACM rca s Bil tehai7ue WO) Wy pL: Alles 
DE sth 25 NG) OSM BENG) Ais AB sy Mi Zeki Lasw Wen Neny 2 POW 2OWMessh Salles 
23.8 2OdO  2Iae Cane) VZSAV 25a Ne Zane ey) 2 
31 28500) 3B Asso) Visi CORON BEL BSE On shal 2 Bl ESA) 
29.9 BOG 2A 2OqG) ROA 2GAS! ae) 52) (2OMin 2A OMAS2 
Me TNO. COM IGA ak Zook, (ei enol 26n5) 25the 
Co a) OM Le ZOU Cen SS eae) 26 NEO Pash horas) els) 
CAROLINE ISLANDS 
AMON AO. “ZOMS IZ) 129 G 254) 2Oa meen! 28 sO) 2 32% 26.9% 27% 22.6% 
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*Obeervations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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Extremes 
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2.9. “2a 
25.1 ieee 


25.0) 2¥raifeeaens 


28.5. GA pees 
26.0 29a 
23. Zeca 
18.9 25 (eto 


PUERTO WILLIAMS, 


23:05 4.7 23.6 
23.7 Heo ous 
0 


2239 5.0 12oe5 
22.9 . 520 o.0 
22 Ne, Wie eae 
23..0 4.8 23.1 
24.0 7 + BES 
23.3 “6,0 saone 
22 25 3.2 225 
2A 0 2275 


PERCY, MAGELLAN 
2269 . Joe eae 


22.9 3.2. 2208 


2328 45 

2321  hopezgen 
Do75 aeee 

20,6 ae 


PUNTA ARENAS, MAGELLAN 


22.6 
21.8 
22.2 
22.6 
22.6 


23.0 
23.2 
13.0 


23.1 


Sy 1) ORNS SNe 
. . 
i 


22.2 4.3 22.5 
21.6 5,4 2469 
22.0 8B 2220 
22.5 4.8 22.4 
23,4 rhi6 2oe2 
23.3 (47? Bae 
23.1 5.2 27 
hd 4.9 2 Hae 
== BAS. 2360 
2259 — ht 2a 


Temperatures and Densities 57 
Extremes 


August September October November December 


Maximum Minimum 

Temp. Dens. Temp. Dens. Temp. Dens. ; . Temp. Dens. Temp. Dens. Temp. Dens. 
“Cc O15 °C O15 °C 7s R O15 °C O15 °C 75 °C O15 
PHILIPPINE ISLANDS-continued 
23..9. QQ” BSE 22.0) 2359/2253) Z2IsO 23) (DRL ZU | Biv ushnesy as} 
32 23,6. 33} 23138 33 26,1 Bye BD 6). 33 BP 7 yl nays} Vie) 
30). 2550 SO Bass SOLO 2555 SOLS) ZOg@ | 2 Asn 2S 4 1 
25 6 16,0 27.5 16,2 BPs MSyS 2753. Are 2683) ko 49) 
26 Is O25 6b. QB 5a 26 Sg 2Q\ 22 9.9 DE M86) 
PHILIPPINE ISLANDS 
RTE Le Ie OR On Loic NIZOROMCHe Se 27g) 24.2 Bh BOG Ble ata sal 
23,2 2h 8 28 4 QI Bei LNG les) Ye el TN ial AIA Bel Bley nao. lew, 
23}.3) Biot BPO. Base | Asia y2spas) ye woes Sea ei 2OF) Ce erence 
fs fh ie Oe ON eT elon | Zon OL ar7 SE Vy a Sa Re 
neem) 277 Ot eom enim QU LG" 27a Ole) 27 6a QU 12 Bie) DS: 6) Bile Dak 6) 
27 2 O5 55 Py lh QM ey Bop ane pin) 2) pith Van ean DEV Wey O25 DVO 
ASR C7 CU MOn eT DI Bi 2IMePome ‘2ouey 251.6 ZO 2650N) 24a Ayes 
Bo iL BE 0) On Ay Dil, wor Diol Nis) BIR Ne Wee) (Sy) DIS IS ato AIR eat 86) 23: 2O2 Be Bion 
BI OE OPA 7 Pilbe) Daal) Zap me). (Sh (ll I So) ais GS 
31 B53) | Bil 2655) ssl 26.61, Bil 28).13) SO) 26.7 Bey Molle 
2 SOP COM coh oY 2oeoN coun 2980N 25on 2668 25.05 
26 tb 23, 26,9 BEES Say Pin Sa 26 Se) Bal sy) 2G ees) 
CON ee Or ee MOMan 26h THO) 26.10 1 aie Tas ne to Alte ale 
CHILE 

Cea 2BvAG as 2a) 57 2350 Osh Shs 7 ly 2303 DY INS 3} 2 UTZ SO 
PVE wy cons | Tenn 23.01, inn 23 ai yom, 22 Ns Coy 24.15) } Bim 2O10 
WOMB NOM LO) (237i 62 23.8 ip) fe) ZI 0) Bigs) 2e62 AN QE MO) NAO AE 
Briones. 5 5 tb PNG M652 CIK6 en ae 848) 23) .1 TA QUES hs BOO 
POMS ae ely Sis lee Sigh 2a) Ue iS 25) 2  ) CSIP) 12 OS.8. 1 @ AOse 
PROmzeb oie 2a tone 235 PR) DEN. Me ROME 8) 

7) | BEG nt] AME Bye AML PERS a SED BR ey GS 2 sy ene 

528 DAZ MO ZERO SAG EEO) ie Oa EEN ope GLa ae wale ae) 

ACO HP DPvaae SINR RP 2 2 Seo) 2AMaa = Sy TOS 

by LB) BPO, EA Oele se 2ulye om, We 10.4 Oo 10.4 
STRAIT, CHILE 

3) nid "DDG Na) US ee oy ate] ye c\n(0) SAO Za aie NOMS AS Roll eWay 2340). tli Ohs (25 eerlatm Oj mnaKeNt 
Zui BBG) MEY BECP No DaPsi() 59 231 N05. 2S eke eso 

EO ON TNO BIMCY NO) he DBM Ge ARMIN RC heim ALLL 6 LON 25 aa 

AD 2a One BS MUS) 625\5 5) MNse Boge ubsi cms iy) 

OOM HOMES 2e.7)) NONNGY DON ava 22nO) | lmmeO) (22 8S) 

OM AO 3 mL Ole? | CN UO Ra Nie Wi DODANE Ml Dale D On 216 
STRAIT, CHILE 

BEV Mn yee ryt tly Thelen Zeon es NOG! OP MO) Me NO) i 2/3 4) 3) ies ey) Be BG) tes BY 20) 1h 
Sl 22,4 « S222 SOKO i228) O56 BEA Paes a2Ne MBE ee teil RTS cy res 92) GNC) i) 
Sok 2B55) 1) Higby 23148) "5 OnE 22k 8) I ZOkEn eer ON ow aeatone || talib. 6, | sik 20) i 
Ue GA OO MTG ic ONO ONE Me eA 246 3) COMO ANON TOME (22.6 ih eel chain OMin 20 
ECO Moe RCO ee ONO 12 Ses RTE eBiGW “ONONZS 6ull CORO 2530 ||MOM mA Sian = einen 
Eee NO econ NOs SHLS MOMS ONe NOM Thee IU 7mm 2a 5 lu MisM Zona 1 2s 
Sy ek ASVeCV Nt 2 vsioy25) (ohm | dan tne nae). chil Gy Mola i Ziey Tea Nea ae eas alc ea a) he AMZ Omar ah UA2h Gr 
a ae ef) nee set es a ae Be Nee iy ae ORL Olin ell Oi 
GxOr 2362 ioe 2c NOee Bobo B cal vess Me ey Mish is) ne) ey cae ies 11* 23.8% 4* 21.4% 
552 2258). FIG BIAS 9 Fae Bs Sse spat Nea Zein) nicynih aha ch Nh abGy LNZyh cy Nn ia ey 


58 Table 1. - Surface Water 


Means and 
Years January February March April May June July 
Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 
°C O75 1G) ch ORs: ME °C 5 1G, ie “C OTe "Coin Clee 
PUNTA, ARENAS, MAGELLAN 


Mean Bre 2340 8.8 23.0 823 2259 nee Gore CAONee ak Baile 2 en 4.9 22.5 
Maximum 15 POXe UNG LBSxE it6 2608. 10 2n.e 66.9 24.5 8. 1 coke 9 sage ay 
Mean Maxs | 1167 2326 122.3 2936 (10.8123.6 B72 U2aae moe a6 Ge ees AO) 653 23.0 
Mean Min, ad Qoka SOs Oey Guo Sze Shee: ad Pay 2t 23° “Bet 2rs6 3.0 218 
Minimum 6 204 1 3g 20.9 3 20br, FO 20.0 1 ite “<q 19.3 1 19.8 


PUERTO MONTT, 


1944 -- = -- == --  -- esi ‘Ser Vist 23.8° tO 352022550 a 
TOES 1949"/ 16.5 1926) 15.6 2067 14.8 2250 1255 22.7 1142°22.9° 1053; 22.6) UGeemeeee 
1osgeto5s | 16.4 19.8 44662 2057 91957 2252 12.2 2225 10.9. 23.6 “929 22359 ‘Lop meaeee 
foos=195or thd Zine 15.7 2143 fe sae21.ol 11.6. 22.7" 10.6°22,8° 10.39 23.3° Tee 

1960 VER 2Oe OT Let 2Oehs LLOCeN ede Ss wes Se eee 2s 2S Be aay see 

1964 -- -- -- -- -- = -- -- saG == LO yh, 23057 (TO pee 

1965 1609 2229) WBF 2F.4 (YHs2 Bled 1129-23958 OVO 24.2 1057-2959 Uo eee 

1966 1646 18.9 ) 1.2 V9. 15 119.50 21.9 12.2123.) Dd 24.5 10.6 249° Yoo 

1967 15.7 20:5! 26.4 20.0 |T4.4 2038 12.9 23.5 121 23:9 9,55 22.7 doveneme 

1968 17.3 18.5 14.5 22.5 (T4591 20.9 132° 23.5 14.0521.9 10,229.97 MO oeeeee 

1969 16,4 19:0) 15.4% 2056 125.5 212e 1207 Zhe 10.8: 24.0 10.20 2420 Bela 
Mean 1622 20:0 ' 1528 21:50: ' Ph2e 21.8 1262 22.9, 10.9 23.53: 1062: 23.2: Wee 
Maximum au. 25.1 21° 24.9 |21 26.9 16 25.8 ‘24° 28.4 15 2538 Doe 
Mean Max. | 19.0 23.31) 18.2 23.6 17.2 24.0 13.9 24.5 12.3 24.9 11.5 247 dies) eee 
Mean Min, 113.20 17.2) We 18.4 1G Ot «(10k 20.4 O86 20.2 88.4 20.9- Sale ame 
Minimum Phe ies ) Tee P26 4 141 i526 Shines ~8) 13.5 Meike 2 eee 

CORRAL, 

1963 t657 S2aPR VE 254 Wy Sn a es yo ee ieee vis 9.9 -- oy Va 

1964 17.1 9.90 W590 Wws9.) Phe tog «4132 299 147? 27.6 “Oue 2s) Wo eoeee 

TALCAHUANO, 
Rou TonO fA2-7 tee 12,3 62a. 1Rse Sat ish wes bese" 2a. ifs ee ee 
P950H1954 114.5 25.6) 14.7 25.8. Weso 2527 139.20 25.8 12.8 24.2 14.4 20.8 10.9) 2eae 
M95521959 | 14.1. 2537), 13.9 25.9 13.8 25.8 12.6 25.4 11.4 24.3 10.8 22.9 iepvergeee 
1960-1964 | 14.6 25.77 14.6 25.8 114.1 25.9 13.1 25.7 12.6 25.6 11.7 2eee Maite 

1965 Woe 2578) Pees 2527 | thet 25.8 1975 2547 1226 25.8 208 22.6 Wea eee 

1966 1S 9 26290 19.59.2520 | 19.2 25.8. ' 19,0 25.8 (12.7. 2 Se ee pa 

1967 1424 26.10 We28 2646 | 1327 2672 13953 2662 1206 2528 ‘Swe 24.6 toe 

1968 15.0 26.6) 14.3 26.5.) 14.4 26.6 12.8 26.3 12. 26.4 12.7 25.0 Digan 

1969 Tis9 26751) 14.2) 26.0) 137 2620 B3eF Zou 19°09 25.67. Beeb 2346. Dee 
Mean 14.0 25.8) 13959 25.9 | WSs 2558 1225 2527 125 2520 1036 2441 kee 
Maximum 19 Disha) APA PACKS ae aalis' 29,0 16 Z0n6 15 29.0 1 27 Tee 
Mean Max, (16.1 26.6) 16.1 26:6115.4 26.6 14.1 26.6 13:6 26.2 12.7 25.3), tebe 
Mean Min, | 22.0 24:8) 12.3 25.1 111.8 24.7. 11.6 24.7 10.7 22.76, 10456 18,6 Oomeeee 
Minimum 10 227 10 22,clh LO 20.8 10 Bi a 7) dein) IG ppt eal (5 Os 

LEBU, 

1966 BORE 2582" Peed 2552 | 12.48 25e0 - 1557 2522 22302500. 42:5 20 2a 

1967 13.5 25.9) 12292356, 12:8 23.2 1226 2328 “22BUR=+ ‘took tele: ane 

1968 i2ee 2UACH (Poa nes, | LeeS.ebee. ges, hee mn ee wate) eee =34 (es 

1969 £391 2229) 19.2 24.59 112.0 24.8 1250 24.5 22,0 toe 10.5 1250 toes ae 


*Observations for the year are incomplete; extremes are for the months shown. 


Temperatures and Densities 59 
Extremes 


August September October . November December | Means | Maximum Minimum 


Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 
°C Tis “C O15 “C Tis °C O75 °C Tis °C Nis °C 1s 


STRAIT, CHILE-continued 


We) 27 Shah) D2! OneZuee. ©) ail) BS 0) NAO) S) (0) 

OME ba7 WW WMONU NAL ER ie |) Boda eUP Gi ALS. (25 215 i) 26553 

CPR ie 2 oie Zee Mme, Zoe d uO! Zon | Oty 20.65 

ECMO Pashia) ONC NSC Moma oerL aOR EG. Mee oS 

a2 a WAL Ce ees Al OMONG mesh (20 cde amrme, MOSER) Ougye tu =, Halling 
CHILE 


OP AS MORN ICS IC OMO 22.9 | MUM OiONO t/a aie ee ae I tN nh. 
OMS ACO eee nine Oa Miele ae oh lL OMG ne Siel ON 20 | 2iet mn? 
10,2 BBW AO Ge D352 lei NPR Mo t2 06) Bal ey Eye eVakoy Gy alas 22) alee Zul SS Shi \va(ou sale ale 
NOME MOO MOMeE CMe e WH aqua On SMO 22ST 2 eee Ol 2On, ‘2iSein mS 

21 (2B Bh ne 


DMO MZ GO LON) Zeno mincio) 1809) eee. IES) 19 7 MAb Se VS OO 
CMS AL el OM nEc oO mele a 22.9 - lS SOG. ear e212 a a) 122) 07, BZ)» 2552 Gy wks 
10-2) GA LO) S229) Voll SC shan GU Ch, ZO Gam eA Aen | Pika Ce 2202 BO 2542 8 
Oo OMe me ie O22 52 Vata Imo tO 163) £17) Laan 920.9 20)" 126.9 ) 
HORE On MOM eH aeL ma 22. SiO OMI Ge ne 2007 Wet eO Meee 5 ZOM RZ AS S29 
MIMO EO ECS ON lOnG) 23512 ) MOMe meson tons) LZ Ogltzeo 22 0 Bi ZG 4 


MBE OO mec On mi O21 MBO UA eS ant iOS Mtn 122.04 


1 WE ae > ail PPO UG DIS A) oS) DA ts 26) Dis al Bn a8). 

LL Gy Ble. BG Us is ON Ve} ts ER Aes caleye ye) vo alleys) sia 

See Om O42) 20 ro OPM LO 2 LG 7, oy LOO Ue den wel 22) eSieal 

dS) Lae a 9 OMON elo OOM 0.0 OO 

CHILE 

9.8. DEG MOS a Aacwey koe LON Mpa aha aly Aon). Olen ZORRO ne nORO 
NON CRTC Sales h On Mae S aul lth 7am 2mm GO eee dntS Baty sl Quy Gite WOW 
CHILE 

Teil ak ee isl io Ny TMIGR Oa he DIME < iabas VPRO: Poe I vey es 16 a PH ay 1a 
L068 Q2vOi WAS 2st Des) Paina ey tyes) 255s) Le ei aie chs Palsy ie ZO ASO! HOMME NOM 
NOM TBA S Oe Mle ea Oy Hie Om 25 a ate OmO5NG, Mow wa sil 7 Mee Nai i2H G6 3) 290 6. On2 
Eee NOMmual NGM AB On Mie aus ei id ORB aoe MNO M AGING |Z: V8) 125140 Ney BA By 5 9.3 
U2 sd BOSC WAR De hey. nie Why eyes Kot ale rey Vals Aloe sy (oy Gj ara | ealsh aon teaNs MOP W256 1 ho) als}sal 
UL 6 DE A iyalalatss 2 Mean lve ie a sirsy aa oil che yi Zisy ates ilo ymte) 2X o yO) Se) ee PE. 2oOuSe en 2 ens = 
HOM CMA OMA LTH ROm 25 NOM Ma Ones OMelsm 7m eon > lhe7 25 SH a2 1 (Drs OM Val S}0(0) 
SOM ZS era 2 MON 2 Sol Monee owls Ou Zone MULT w26 Son lls. 2125.9 EO PZ O Nes aR tat 2 
eee Ty MM LOM2LN Ss MONG 25 jad 2 Lose ale UAH OR Az 18. 21.9 iShares 2. eal aL I a(S. 
MOP MeN Mie lGu 2b de Un an 2G Md OO) ocala ou Do Gel 12.5 124), 8 

15 PES) A eye als) BESS. (ite) Bp iS) * QO) Doh Ag] 2 eBORS 

WARS OS MMO NOMA NS lMiaMOMeonue. Wl Sa Poco eal S NO moO. 

QF AO.  1OLO LUG? | 1MOSO 2350 Male Bee Like ues 

7? 55) > IS} aU bi Ke) Z20n5 9 Ble Zi. Ao) 216 5.) OS 
CHILE 

ROMO RUE MMR NuMiGM TO ihul Me nehom 2 Mie ame lr Us Ag Valea will AID Ly 7 WSs 25 KOR Cy Saou 

QG Leygle MOS) US ALR VA Se) NB BO Baie is) Nal Sik icy RUE NGF ZO) PONS 
I 39 20,0) M2E2 ASV 12583 2OL5  al@gg Bilse) ) ibs 22m as se INS, Dy Cre aaa es ere 
MORO a Teen MOM Om OMMOM Nar MLE POON AGN 2an 7a An Gl Oia AO Gt cone a7 


60 Table 1. - Surface Water 


Means and 

Years January February ‘March April May June July 
Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 
j O15 CO Ors "CPOs "C O45 °C 07s "€ Gis °C Os 
LEBU, 
Mean 13502456 S12, 7"24.8 112 420k ote 2k. 5 2022.2 Pe. 15 6 eros bee 
Maximum 107 Pam) Sim eal 26 50 ks 26a 2508 ES SS) 25%.) ee 2969 
Mean Max), | 16.225 09" 15.4 625 8 yr: 326.0) “TA 1825.7 2360 25'.6 2. 5.2. oe 
Mesa Mime Wid. Biot. TAL Selo 8 eI Oe So) ers, 1 G7) 10.6 <2 7 Be Ly, 8 ape ae 
Minimum lust iB ao° Sit 16.0 Fit 9 Fo 10.9 g) 8.7 7 GeZ 6 eZ 
VALPARAISO, 
1944 ee eo i ga a= ee pS, 326, 1019.0 °26. 2 2 13, 926. 0 eee 
POF = 1949 115, 6.26 32°15. 726.9 1 1A. 826.3 TE. 0026.0) 13.37 25.8) 912, 2925.9 eee 
Ho50=1954 (Fis, 82681 215,926.20 Ts.0 2652 = 14, 0°25.8 019.5 ° 25.7.1. 942505 ee 
1955=1959015. 7) 2000, 15.6 26.1 146 25.9. 713. 426.07T112,.5'° 26.112. 6125, 7) ae 
1960-1964 116.6260 ©16.6°26.2)°15.4 26.3 13.6°26.3 -13.1°26.2 ~12.7°25.8 Baer 
1965 16.1 22608 .14,6.2658° 114.8°26.6 °15.3.°26.0 913.226.2719. 3 (26.1 Semen 
1966 WH 25 160 15.1 26cke Wee? 26.20 14.9 26.0 13.5. 25.8, 13.0° 25,6 pee 
1967 We 6 +2600 {L5G 26.3 ot. 8 925. 8 LILEY 25.9 ete 3425.8 12.9°25. 9 eee 
1968 BS. 0 $2603 7.15). 3-26.34 15.6 °25.9).213. 1725'.9 02.7 °26,.2 9139.0 °26, 1 ee 
1969 16,002624 5°15. 126.2 .f14.7026.2 14,4265 2 2913.3 °26.2 °19, 0°26. 1 eae 
Mean 15.8 52651 1815.8 26.2 “14.9 26.1 5213.9" 26.0 “19 22° 26.0 212.79°25. 6 ee 
Maximum eal ZO gaz 2000 TALS PAS jergalta Sy SiN 7, 27 6 Tae PAD sao Us 2750 2 eS 27s V 
Mean Maxi x) tn.9 2687 17.7 26.84 16.9 26.7+ 15.3' 26.64 14.6°26,5. 13.8 26,9)" dae 
MeaneMin. oh13../ "2504 1113,8925.6) (23.8 25.6. 202.6%25.4 "22,225.35 %91. 82h, OF Sa 
Minimum v2 2a? Vale 24.0» 2 250) & piel 24.4 11 23). OR NO PES iad! 8 20.2 
CALDERA, 
1ost= 1954 117.3 2504 17.4 25.2 17.2'25.3 16.0.25.5 15.9 25.6 “24.8 25.8 oe 
LOS = "OSIM PB L255 18.00 25.07) 27.5 25.7> 16.0 25.7) 15.4. 25.6, WO 25)6. \ iy eens 
EOSO- 1964 218.8 42555 018.7 25.65 °18.7-25.7) 19 .2°25.52 (15.9% 25.5) 23s. eee 
1965 19,3 2587 19.0 25.6 18.3 25.6 .17.1°25,5 15:8.25.5 15.6 26050. eee 
1966 A6S1 e25e7 91737 2546 197.7,25.6 .15.9 25.5 15.3 25.5, TAG, 2555) pie 
1967 183 Ap25e6 18.2 25.6 017.9 25.6 :1638 25.6 14:2 25.5 1919 25°56 1 eee 
1968 20.2 025085 US.5 25 168 INR, 2 25 54 15.0 25.5 9 15. 3525.54 A 8 eo, 5a eee 
1969 1802657 27.0! 26/68 16.0 26.42°15.5° 26.07 44:7 26.0. Wy 0: 25.9 eee 
Mean LO. 3, 2526 LB. 2556 “L7.7 29.6. 16.3.25.6 15.5 25.6 “be A ese eee 
Maximum 23 LIA Wee ZAG 22 26), 8:4 Bal 26.5% 20 26.7 ws 26,6 as 26.6 
Mean, Max. "20. 712624 20.9. 26219, 20.4 26.10 18.2 26.1, 17.4 26.0) 15.8 26.0-" ae eee 
Mean Min. Wa5. 6925614 16.0025 32). 45.2 25.1; 2455.1 AS. 7 25.25 Wea 25), 2a eee 
Minimum 2 24.0 14 21g aS Diy See lie ay .6, a0 24.8 9 24.5 9 25 0 
ANTOFAGASTA, 
TON6=192911,20.8) 26.2 20.4 26.1. .20.1 26.10 19°6°26.15 16.1 26.1 5.3 25.00), eee 
T950<1954 120.9°26.2 20.6 2661.5 19.39-25.9". 1952 25.8) Ab. 25.8) 15 4 25 8° Sis eee 
1O5 F=1959 119.8: 25.9 20), 62558? 19. a> 25. 8: 9 3 25.8) AG. 25.6) 0S 1 25). 7 ae ee 
LOGO=NGEN | 20.4% 2507 - 205° 2547). 10.4 25.6: 19.9 25.6 146.9 125.5) 215.0 25.5 Meee peeaee 
1965 2056 2529 2063*2549.- 19,426.51 1828 26.1 . 16,3. 26.4 719.3 26.4 (emcee 
1966 19.7 2622 °19.3 2640 .18.7 26.1 49731 2651 1557 2538 °15.2 25.8. aa 
1967 £9..°7 26.2 19.8 2548 iMeTAS) 25.9 Wire: a 15 6 aaa 14.5 BSS) Wee 26.0 
1968 20, 8°264 -19',9526200 20.8; 26.4 91613).25'.8) 05 16,725, 7° i 8 25.7) eee 
1969 20.19 2624 201.3262 5% UB 7) 26.10 <i WS eG) OF ) 7. 98, N26 3S 7 2G 9h cn ee 


*Observations for the year are incomplete; extremes are for the months shown. 


Temperatures and Densities 61 
Extremes 


August September October November December Means | Maximum Minimum 


Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. | Temp. Dens. |}Temp. Dens. Temp. Dens. 
°C O15 °C M15 °C N15 °C %s5 °C N15 °C Tis F M15 °C Tis 


CHILE-continued 


OME Onn TS NGM Simeon 2k Ok OMT On 22n2ne IBmGn 2am Onin theo}: 2OK6 

SL DIE I) oy ANG ZOU) ayy Pop sak 6 PSA) MS) 26 a8 PPPS 

emer) ipn2n 25 PA ey A) 25 Pe See leEE 25m Gl pf LowOn 2OmO 

9.3) | Pan OS, BOS2 MOSGaN SAD. MOMS SSO cate aalis) 6) 

8 nes 9 28) 1 AO 653 10 Ba ahah M526 6 35 
CHILE 

Pee OF en RON Zoom emer One Mttiss 26n3) a USkGr 252.9 27D 2) ZL oO 
OMEN Cul 286, 25 Non mI Sh 2G ii ign? “26.20 15 11). 26.42 De) Sh W23k7 
ese 2 On 259 9 2.0) 2652) mai pome tl 15d 250.9 DG A Di ah 
eee SSN 2D. 2EROm PO 264.) Si een. 15k 3) 26.2 Dene) LO 2354 
POMS ia eee 26n 1 BRS 268 2. Ue 5h 26s il WSei7 26.4 DON aodletipe Jk e.6 
WE UNO Nn AAO ZERO) alien. 3) 26), TAs 2b RSet We AN 26). 1 ZS A Ah lie eS hee 
12.6 B56) Wes BOs) Mey ey lye GWEN) AY) 8 oh GW Pesto) ATS ali ALI 1 OS) 
1d 6. 26LO > NWS BS 55) Mea) Pes Maes AY) (216) 85) Vs Geo a) 25,8) i Bs 
12,6 Bs W257 DS al) VLBA AS Ral IS!) 5,2) GUE EIS 5 PSOne M2 SENS 
IO Sh OF Ue On 2Om 2m lie: 7a 26n.0) 0 Wiley DEMO nE Ase An 26a7 DD AN AIS 
emo ies Oy 2ONOn) lip. ds 260 2i6 Ie On AGRE Aue sr 2s 26)\1 
15 Oe wale, Pah (5) Al BD) PD) AS Dae 20 276 201. 1 

ee COR ea) 26.7 SAO 26.7) Nom aconcn luae2 26N8 

eA ries QI Ole AMES 25 6 «eee (ORG eis. Oo! 25h.3 

11 ORG all DOW hd Melt ZL Moy Nak PM 2 23.5 SP pliSyes 
CHILE 
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*Observations for the year are incomplete; extremes are for the months shown. 
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Extremes 
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*Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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*Observations for the year are incomplete; extremes are for the months shown. 
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“Observations for the year are incomplete; extremes are for the months shown. 
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Table 1. - Surface Water 


Means and 

June July 
Temp. Dens. Temp. Dens. 
i mene LET Cc Oy 
CORINTO, 
28.6 24.7 28.6 23.6 
29/1°25:3° 2626" 2nen 
28.6 2145> -20445 22a 
28.2 22.7 26.4 25eu 
28,2 22.1 28.8 oh-& 
29.5 ° 2249 2004" gag 
28.9. 23 45 2B Loeeoee 
31 26:6" (30) een 
30.2 25.6 .20eaeeae 
27.0 19.2 27eeeeeee 
26 13.0 27 sveoa® 
LA UNION, 
29.9 20.1 30.1 19.8 
30.7. 2059. S90 revere 
3057. 22. oSialeoern 
ms ee 3 1 . 0 eS) . 9 
3028 1729 30 ecuucee 
30.7 24.0. 30 sa. 2oe0 
30.0,17:30 »30po eee 
31.6 20.9 3058 toa 
305. 20.8 30a7vegee 
33° 92755 Ss aoe 
32.1 24.3 3igoues@ 
28.5 16.3 2962 minke 
245. 10.3. 2808s ie 
ACAJUTLA, 
2936°25.9 2976: 250 
29.5 25.4 -3000g5an 
2972550 29h ee4eD 
29.3°25.9 2905 egee 
29.4 24.7 29.3 24.2 
29.6 25.1 29.4 24.4 
2925 2524 29 7a.25ee 
31 2655 ‘32urt2one 
30.6 26.1 31.1%25e6 
28.2 24.3. 2B sees 
27 PB rls) tet 23.0 
CHAMPERICO, 
29.9 -- 2853 2307 
as = 29.1 24.0 
SAN JOSE, 
29.8 24.6 30.2 23.9 
29.9 24.9 30.0 24,3 
29.7 24.8 30.1e28a2 


Temperatures and Densities 73 
Extremes 


September October November December 


August Maximum Minimum 


Temp. Dens. 


Temp. Dens. 
° (0) O71 5 ° 


Temp. Dens.. Temp. Dens. 
Cy ors ; 


C O75 °C O15 


NICARAGUA 

Deep 20 Cues nc), (28.12) 2280 27H esinb) 26645 25)12 Wie? . 6) 246 Sali Depa a: Baie ages 
Pemeesea0 2849 )2i No! DBL oo Nil BRESOBN an BRO »2Uk6 | 2769 2520 SS Ba ND 1 By 26) is 
38,9 D335. (20,0022, 0. POL OLY Ly 25D DSL? PE Gules smells Nhe Bone Zi Tikes 
mom ome. 2OL0 N25 S ) 20M 23430) 2OeB ete Agen 2b 2 2759) 25 be Be 27 W258 Lek G 
269 BS a8 28505 Oise es Cos Se2OKOwl 27159 =235).0n 26s eA NA AHS Sie 25,00 Bie Mesa 
DE). Che Bis) en a a ey ee Aa nin = ee See Se SB) MARA" 26 BO aiske 
23.7 QUs2 BES Base) ZSyS Bessy A7Seh 2s8) BOS Asam | Bisset Zens 

31 QEellh yi ASnS) Sil 2b Bilis | Bat Qos 29) 26.6 32, 28 

BORO Gl SOR 25 Zone. 2S 2oe Tee ele 28.6" 26). i 

Bee UAT: 20GB) 2763) 18.6" 2625 2a 2584 23 39 

29 Dower 927 NIAC 2a Bal aS LOGE 23 229 BBY VEIN) 


EL SALVADOR 


= eles BE) .G) NS) On 23, Uy PSS 21.8 Doyo 2a58 = Ee 31% 25.4% 23% 14,2* 
30,6 21,07 BOgt 1.6 28,0 7 seuP 2840 2252 2751 225041 29302257 Bik ZORA TA Ghen MIZE he 
iene? On BOn2. 204. 2ON7 8.6 2 eeIOm 27502 0 | 205 23.3 Be BS 5G 230 1249 
Pio Ske On NS kIe SOMe 18 4O" Zanes 227m 2k Oo 2O5Gr235 5 B33 o2855) (Geb sABioa 
Pie o On, SOM 202 On GOmeL TOS. Z2ORGm 22 Maan 28s 72 3a, == ae 35 28.0" 23 14.6% 

sz ve ZL 2M BOLD MOLOe 2PS2 23), BPE Sw s6 — = 3B 27 Oreo lear 
BOM em OMomcl on S052, 1952, 28 52e2eN7 N28 Ones | Bons coe 82 ASal 26 15,2 
30,6 2265 30,7 MO52 ZO, ASs2. 2856.21.53 2758 Zach 2952 2258 B32 ZSg0). 23 LOK 3} 
Cope moon Olt NS. Ol 29a Ns 3) Zor Me MONG M27 ee Ouleo).9. 22.0 So: Cr AaaO 
SORA ee Ons LOLO. ZOMG ASL Gy ZO S 2ie By 2726) 25e9n 2925. 23.8 1 
33) ZS oe ND) 24.6 32 Zoos 32 2 oe 32 2PAS 5 ZO ot 
Beemer Oca 22.5) Bins \21 6. 80.4 (23016 829.7 25743 
POMOMMGMOM oo: ew 27 G43 26m Weaem 25.30 2257 
28 144 2 5.0. 2h Bo3 23) 12,8. 23 20.8 Bs). §.,0 


EL SALVADOR 
29,7 25. Boyd Pam 20,5) PSA pose 25." Den 2556 || 2005) 2557 \\iSiub w eel 127 23.56 


3052 25 Sh QO SeRe se Ae 2S) SAW Cree Oe 2552 2952 Bose ieee eas au SL LARS) 25 23.57 


open om 2 on 27, Zon LET. (2 CR S25 On 27a Coal e2On2) 25non || seu coum. | 20) 7Zon0 
POR AG 2ONO) 250) (2OMen OED ZehGy 2oRe) IZOme 2 onOn 2OnOn conan Il Siow" 278 Or e26n) 623716 
A C2 te PLO 2b 2BL ee LOL OMA ee 2onom et OLS Ne, 24290 || Bly a COs 126). 2322 
29,2 2.2 “20 MPO) 120 BB iC 2o) Sv 2.2 PEG) 252 2)n| BOX 2a | ub oes | Bip 2a) il 
BOE mC ZO ia Se COR Bue Ae. COMOmeoROn 2en6u 25 nul 29% da 25.4, 

31 Pipe Nee Bil Zoos Bal AG ie Boel Dae Sia 26.4 BD BO. 3 

OMI NCOON BOS 25.6: BOR SNe 5eo8 S0n eu eoon 2oRe 2on0 

26,1 Bio MAAS Ben ss eC 2B Cs 2a iG. BAL shi 27 E0n 2s 
27 PBT 28 A) 27) 22h Bo BS) PG 24 63 26 eae 
GUATEMALA 

ao)! Sa) § QISEI25 59 92965 12365 2956) 2359) Zeni 25. cs ass i, SE camels eal 
eG Oh CO Om | 20.28 22) Owl 27. OMe Obi A7 Ob 28 lpl wean ee Sl Bo soe Bl. Boss 
POI MADE 2m ZO. 922.80 2OK2 A28u 2Onen eBoy 28.0. 2.5 Se Se Beye ZO NO On elastics 
GUATEMALA 

as Se S60 6S BSP ae 2867 28.5 B28c 25a) 25> vee ee) Sa) Zoe abby 
30.2 22 BOLB 2956. 2OGU 2259 2856 BEL@” 205s) ZU] Boas 2h ye I Se 26.8 22, AeLe 
29. 8 Qh QOLG 2A8 2612955 2953 BAO 2829, Zh) || Bone QE Gls s2) os: Gx lool 
30,6 2250.9 SOs” 23-9 BOum 23.8 2oss S306 = 208s) DEF) Poe Qh ab lls Sil PAGE ZO. Gke)set 


74 Table 1.- Surface Water 


Means and 

Years January February March April May June July 
Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 
‘ M5 "© > Gag Te? 0eas GS 7 as "COT, °C oe 
SAN JOSE, 
1965 28.6 25.0 "28.7 25.4 (<= <== -- = -- -- 29.9 24.9 30.0 24.7 
1966 29.4 25.0 -- -- 29.0°25.4- 29.8)25.0% 29.525.) 29,602k.6) (JORG 
1967 28.4. 24.8 128.3.25.2- 28,6.25.3 28.7. 24.8. 2976.25.5. 29.2-24295 Bonomeuee 
1968 28. Oe22e5 (2704 25n 2. (2829425.38+ 29.1 25.8) 29st 254 29.6 2elS 25 hemen me 
1969 29.3 2455 29.3 25.1 (29.0 °25.2-° 29072524. 2918 25.5. 29.7 24.0 -2Oueeee 
Mean 28.4 24.8 )28.3 25.2 28:7 25:3 29.2 25.4 29.8 25.4 29:7 24:7 SGe@eeeee 
Maximum Bul 26.4 30 26.3). Bil 26:7 31 2690. oH 26.6 31 26356 32 26.4 


Mean Max, | 29.3°25.4 |29.2 25.6 (29.6-25.8- 29.9.25.9. 30.5 25.9. 30.7-25.7 30egeaoes 
Mean Min, 127.3 24.2 (27.1 24.5 i27:6-24.6- 2830. 24.6 28727. 24.6 -:28/3-239.4) Zao 
Minimum oh,” Bb.9 12h." B5.2 “aby -2alg- 24°. 8513 2a, 238. 22). 20iee Bae 


SALINA CRUZ, 

1952-1954 | 22.9 25.9 23.7 25.8 23.6 26.1 25.5 25.9 27.8 25.8 28.6 25,0 "@RRemeae 
1965219591 29.4 25.4 24,1 25,6 (25,.9°25.8. 27.3-25.0> 28.6 25.8. 28.8 25.2. Sone 
196061964 | 22.8 25.6 2368 25.5 25:0 25.5. 26.1 25356 2852 25.8 29:6 25.4 - 2Gemeenet 
1965 23.2). 25.7 120.0 25.8. '25.5.25,.8: 28.3. 25.0. 2608.25.6-. 29.5, 25359. Gieeeeeeee 
1966 23.9. 25.5 (29.5 25.60 29.39 2569 27.9 25.8 2920 25,8 29.2 2555 “20g 
1967 22 8425.0 122.3 25.9 .29,8°25.8- 25.9-25.7— 29-5 25.8. 28.0625... 2a 
1968 22-9) 26:2 121.9 26.2 (21.3 26.6 27.4% .26.9. 29,1 .26.5- 2926.26.95. ‘Seam 
Mean 23.4 25.6 29,97 25.7 26.8 2578 26.79.2558 28299.25;59. 29:1.25:4: eau 
Maximum 30 20h hh 26,9 729 2650" 30) gece ae 29.5 31 29°53 32.5 aeee 
Mean Max. | 26.7 26.5 | 26.8-26.2 27.8 26.5 29.2.26.5. 30.3 26.4. 30.2.26.1. 29,G0eg00 
Mean Min, 118.6 24.9 (19.9 25.0 19.8 25.1 2321 25.2 2533'25.3 2763°2338 2735 eee 
Minimum 16 ob 26 2.6 17 Oh od 12) Oe on 2h.6. 24.19.56. 26°. sagem 
ACAPULCO, 

ogO=1954 | 27.3) 25.4 (27.0 25.5 25.9 25.7 26.4 25.7 25,9 25.8 2887.25.59 2once 
1955-1959 | 27.3 25.2 26.8 25.4 26.7 25.4 26.7 25.6 28.4 25.6 29.1 25.2 29.7 20 
1960-1964 | 29.4 25.2 | 26.6 25.3 25.5 25.5 25.4 25.6 26.4 25.6 28.3 25.4 S29NeRae 
1965 26.7 25.5 425.2 25.7 (2650 25.6 2658 2546 279539°25.6 2ERB.ces5 Sone 
1966 27 adn 25 ak P27 ads 25 0He 1272.8.25.6, 24,9. 25.5. 27.8.25.7. 28.eesac, eo 
1967 26.8 25.9 )25.5.25.% (25.9 2555 24.6. 25.6, 2601.25.7. 2esa2oco., 2 ane 
1968 26.9. 24.9 | 25.6.25.2.° 24.6 25.3. 2659 25.3 2982°25:.3  2one5ee. Coe 
Mean 29°.3.25.2 26.6 25.4% (26.2 2525¢ 25.9 25:6° 27.2 25:7 28262553" Zoe 
Maximum 30 260.9 20 4 20.08. 420 2oem). 30 26.3. 30 2622. Si 271) Ge 26.5 
Mean Max, | 28.1 25.6 |27.6°25.7 27.0 25.8 27:5 2549 28:9 26:0 20872621 3Omierceee 
Mean Min, | 26.3. 24.9 725.2 25.1 24.6.25.2. 24.1 25.2 259.1.25.1. 26,55.23,4. 27eeueeee 
Minimum 25 ea 6 0a5 2h 6 ie ay 9 22°. 2G 23° °2h.2' Ags’ te. 2. Ce ieee 
MANZANILLO, 

1953-1954 || 26.9 27.0 127.5 26.2 (24.1 26.0 25.2 26.2. 25.1 26.2 27.4 26.1 20cm 
1955=1959 | 27.6 25.5 | 26.9 26.1 25.9 26.0 26.1 26.2 27.8 26.4 28.4 26.1 20:snueoee 
19602-1964 | 26.2 25.8 | 25.4 25.9 22.9 26.2 24.1 26.3 25.4 26.2 27.2°26.1 “20j0 see 
1965 Ql oF 267.0) 23.4% 26.2 :24 t 26.2 Bhwg Ben 1 26.6 26:0 27:;6°26:1" 2025) 2eem 
1966 26.5 25.8 25.6 26.0 2523 26:1 22:6°26¢2 24.0°26.1> 29.4 26.0 2auaeeeee 
1967 25.2 24.2 (26.8 Ob.8 25.2 25.9 23.4 26,2 24.6 2613 26.3 26.3 29e2eeoue 
1968 25.6 26.1 25.1 26.2: 21.8: 26.1 22.77 26,4 26.0 2653 24.7 26231. | aa eaee 


*Observations for the year are incomplete; extremes are for the months shown. 


Temperatures and Densities 
Extremes 


August 


Temp. 


°C 


Dens. 
o; 5 


September 


Temp. Dens. 


15 


GUATEMALA-continued 


3052 


1 
29.3 
i 
0 


BOL 


w 
~N 
On0DO 


ye) 
oo 
° 
‘OW 


25 6d 
ZIOY 
24.6 
23.9 
23.7 


NNN 


WW En LEW 


NNN NY 
be NW WW @mwW 


e e 
\O\W™N™\O 


24, 


NON DY 
CG OO @\oO 


nN 
MUO ION.  d&e | dS dS 


NMNND 
e e e e 
OSES 


30. 
BO). 
29. 
30. 
29. 


BOr 


° Oh O- 0.08 eo 8 © 
WN OUND NFO 


WWW NI ON — E.\O 


Ee ONO NW 


25.0 
PLT 
aly. 5 
Py WN 
22.3 


Zoe 


2547 
24.7 
Ze 
18.0 


pO 0 1D 


h MH W PY 
OQ 2 WS sy iis 
ESIONCS: Wom Une =o 


ae) dO 
° ° 
ASny ON 


aT ONG) 
RWW 
° e ° 
Ore 


75 


October November December Means | Maximum Minimum 


Temp. Dens. Temp. Dens. Temp. Dens. 


C Ge Cc OT C O75 °C O15 
2ORO 1245 ZO eS 3 26.0" 27 23a6% 
S052) 2555) 295 een Bly 2569" 28 Bilsow 
28s 2850 2bS 30 26,0 272) 2257 
26) 2158 2937 2355 Bi 2558 26 - 2063} 
2OMOMEB Me) ION NZS RS. ly Do, 2" Zee 22 eye 
25 253, 2s 2EAO 
Be AS 0) By 26.2 Be P6238 
30.6 24.7 30.2 24.9 
28217 | PEI 22 No 
24 GPS 26 19.9 BE ANS} 
25 NN B550) BLA 2556 By BC Ae La 
2052 Qs Bus 2553 3 Bnd L543 
DO, 2 DPMS W236 255% Bh Da. 5 Ms QL © 
27 5012540 BPs5S 2507 ML 26.7 16  Bbo2 
2536 BS “2,2 25.56 31 26,.6* 18* 23.4% 
ZAC! 2G Sae2a 55) 2505 30 2860 Wy 2252 

ae ws ae ae 31* 28.4% 18* 24.3% 
ZOROMe LO ABR OM eo 

32 ZERO) 29 27S BD BS lb 

2950 2559) V2353) ZO52 

D1 O) B38) Gel BLS 

LG BBB aly esky 2288 TG asa S 

23.8) 2O53) 2853) 25.50 32 Boo? 22 NS 5 
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76 Table 1. - Surface Water 


Means and 
Years January February March April May June July 

Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 

°C N75 °C 7s °C is °C 715 “Cc 75 °C N75 °C O75 

MANZANILLO, 

Mean 26.) 25.71 (2529 26.0 |) 24,326.11 24.5 26.2 261 2625 27. Zeit wegen 
Maximum Bi 27. Gi Bin 27.5 b 26h P70 2B" 12003. B08 278 3d 20 ee 
Mean Max, (27-9) 26.4) 29.1 26.51 26.0 26.4 26,3 26.6 27.7 26.7 28:9 2607 eo. peeee 
Mean Min, |25.1 24.9 24.2 25.5) 22.1 25.6 22.9 25.8 24.2 25.9 25.4 250% Bole eee 
Minimum 23), SPAs OF reef eS AE A Ge e2be P O020 See ee P25. 2 eee 24.0 26 “2008 
MAZATLAN, 

195361954 21.9) 26.0°° 21.7 26.0) 24.0 26.0 ° 2255 2622 1 23.9-°26.4 28°52 265 Tee 
1955=1959 |\22.2 26.0'° 20.7 26.1, 20.3°26.3 22.3 2654 25.2 26.4 28.6 26.5 Beceem 
1960-1964 | 21.3 25.6 21.0 25.8: 20V0 26.1 21.9 2671 “24293 26.6 ‘26.8 2654 Gaeeeeeee 
1965 21.1 25.8) 20.6 25.6. 20.6 25.8 22.8 25.9 24.8.26.0 27.9 26,4" Zope 
1966 232 Lb Zeid 258) Qe 2507 2307 25.9 24.9 25.9 29.226. 1 ieee 
1967 = = 2222 25. OF NIP G1 1223) 4a 24-63 26.9 “28.0 "2731 © teen eae 
1968 2220, 25.6) 23.1 25.8, 25 25.3 21.6 26.7 124.8 26.5 (25.6 26.4 see 
Mean 218 25.8! 21.3 25.9) 20.9 26.0 22.2 26.20-24.6 26.4 27.8 26.5 eae 
Maximum 26 OOS L261. . Daelh” Zo. veoh - G29) o>) AFA 28.0 Ft 28.2. Sie ee 
Mean. Max, | 23.1 26.4 ° (23.1 26.51. 23.2 26.6 24.39 °26.8 927.2 27.1 29.7727.1 Sorcerers 
Mean Min, | 20.3 25.2 19.3 25.4. 18.1 25.5 19.9 25.7 217.8 25.8 25.7 25.8 ‘a2en2watae 
Minimum 16. Bio} 25. 2-21 Ae. 23,8 “12 . 26219 25.2 123. *24.6 SZC 
TOPOLOBAMPO, 

195631959 119.6 26.6 20.7 26.8 .20.8 27.0 123.7274 26.3 27.7 "29.8 .2850 9 3 laa 
bOGOEI964 118.4 26.0 19.1 26.3) 20.6-26.7 23.0 2721 (25.9 27.6 “292292728 to0aee ae 
1965 19.3 26.4 19.1 26.3 20.3. 26.5 23.6 -=-- 25.9 27.8 28.8 27.5. ease 
1966 19.4 26.3 19.2 26.4 20.4 26.1 26.4 27.4 27.6 27.6 29.4 27.7 SOmemegmz 
Mean 19.0; 26..3--19..6-26.5° 20.6 26.7 °23..7 2753 ©12622 27.6 “2974°%27.8 VGteomeee 
Maximum 23 28.0 22 27.81 23 2555: 131 28.8 30 2065) 65 2828 38 29.6 
Meaw Max, |:2120 27.0 20.6 26.8 °22.6°27.4 26.3 28.0 ° 28.2 28.2 30.9°28.4 9S2.08¢een 
Mean Min, (17.6 25.8 »18.3 26.2) 19.1 26.2 21.4 26.6 23.8.27.0 2735°27.1 2enomeret 
Minimum 16. * 24% TS ee Sige] ele 25a Ye0l, eye eo ames 26.4. 26° “26.7 266 Seana 
GUAYMAS, 

1957-1959 118.1 26.5 19.3 26.6 20.0 26.8 23.5 2750 25.9 27-4. 2957°27.2 " Senoueeee 
UQGO=1964 15.9''25.9 17.3 (26.0! 18.6 26.3 .22.0°26,6 24.8) 26.8 .28.9%27.0 > same 
1965 16,727.28 16,6 27.3 319.4 27.5 23.8 27.4 “26:2° 27: 4a 2829 (29. 3 7) oie 
1966 AP JOP2Ge Ge 17.17 20.6) 5 2Oeb 2b? 25,0 Neat 27.7 (27, Je ea -- = 
Mean 16.8 26.8 17.9 26.4% 19.3°26.6 22.9 26.9 25.6 27.1, 2921 27 Aseeeseee 
Maximum 20 29.6 (22 296-23. A29.9° 28> -28.1-° 30. (28.3633: «28. 2 eho 
Meam Max, 18.7 26.9 2195762669 “21.90 29.1 725.5. 27.4 .27.7: 27.69 31.927.6 eee eee 
Meam Min, }14.7 25.7 ~1620/26.0, 16.8 26.2 (20.0 26.4 -22.4: 26.6-..25..8-26.,6 ) BO eee 
Minimum 12. 24.6 13 25.3 4 25.7 19 °25.5° 19 26.2 24 26.2 eee 


PUERTO PENASCO, 
26.8° 17.8 27.0 20.5 27.2 23.7 27.1 . 26. 3-27.2 9-20. cee 


ine) 
ON 
° 
Co 
= 
Wn 
™“ 


1952-1955 | 14.9 
eee A ne ae Ree. ee 
1965 US OeOew 15.6 12669 aes mi 20.1. 26.9 23.9 27.2 25.1 27.2 29pm 


*Observations for the year are incomplete; extremes are for the months shown. 


Temperatures and Densities 77 
Extremes 


August September October November December Means | Maximum Minimum 


Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. Temp. Dens. 
“C O15 *C M5 °C Nis °C O75 °C N15 °C O15 °C M15 

MEXICO-continued 

29,8 2558 29.5 25560 2950 246 2759) 2552 2647 25o7 

31 BO. ae waa Con > met 2555. 30 BO gS 30 270 


3005 2652 » BO6e 2558) Wi B0ut 2566) 295 2558) 2p 594 Zon 
23.7 Qa ZIe2 2G 2P50 2302) \26qts 20) 25a Bi 24 5K 


Be Bl o9 


26 Bi 27 202 O26 ORES At i DS 220 LB) 19) 52 
MEXICO 

302 25562 3062 2550) B3e 2555) 25,0 Zod 2253 2550) Sle Don?) NG Do) 
205k 2560 ZOE Bosh BIcseGak) 25.5 26.0 Bose 2532 BAN Der sO WD = 23} 316 
ZOMOMe SOMES ON Lee Z2oe leone 250 Lt SE OUMON AGO IZ 2noe26n 2 Be Qs 0)! 1G, QQ 
3026) 24.8 ae we 23 OFA 226 25. 2562 2556 32* 27,0* 18* 18.6% 
BOM eG) SO ClO meen Ga25e 7) 26. OMe nom 2 On Zone BP D6 aah) Bis D3. 
29.8 25M “SOs Qi (Bos eA a7 oh 255) 1 2ilesy 255 Bil QQnwe Mae 2B ike 
POMBUZ IAL 2B1 7 22.6 ae ae se a = a B27 2 loan eG 
30, 25.2 3060 Bees 2891 25382 25.6 25.9) 2257) Boao 

32 Do) Mb ND 26.4 33 2B 26) ZTE eS Be 8) Beih 2} 2 

B53 2662 Bile BO.0 S065 260550 2756 26,5 Beso Boss 

ZOm eres cone) VOLO). 26299228 7) 2a Pew Le 2On ses. 

27, WO) 26 Na) N28 yey Me) lt, oe MS Dey ei SAS HG 
MEXICO 

Bu OM eT OVe Sia 2) 2553 20nd 25.2 sear aes. 6 Be 20nl) 262 33). 258) AS 1 13,0 
BPE ON 7 allt 2626).5 5 /2On 7 266, In 2 GnzOus ez leon 5 Bey | Dis Gln IS) ule os) 
310 2260 S069 Bas). 28 OsZose Boa), 2765) 2152) 2o.8 Bis) i PO) sO in 25. le: 
BOM on 7, = SON 7) 26,9 = Zon 278 t = 25NO 265 § 2On 2. cons Be 23.08) Ir 925.2 
3143, 2658 Sis 2osI 2o45, 2650. 2h 2653). 204) 2o,e 

33 2353) 3i5} Byron 5\2 Del BO QED 25 282 Be BOWS 

32,6 22,9 SQUIER 2 Sih Zo 202 27,2 22 Bil 

BOR CE AOn te 20} 2s 2473 eon Oe 250 © ie On cone Bakers 

28 DEAD 26 ISAO) 25) 16E Sen 20 DRAG} Oo MF) 24.9 UG LO 
MEXICO 


32 1 26,97 BSI Bose 2ALe 2653) Bl52 25,6 1836 2653 
B18 2O,% Ble2 26,6 2758 25,5 2252 2642 17.9) 2548 


5 28,0 15 22.58 
BS 2058 2 Zeou 


32 2 BO Rel BAS 26,2 26.0) Boe QS57 We.o) 265 


Bip Ab WG 23}, 5) 


32,0 26,6. SB 6a? “27 2565 22.2 26,8 18.8 2620 


BES Se 85. 28, 382) LAS Mi 280 Wen aee 26) | 28 le 
33568 265» Saipan SOM ee) Zo au ZrO 20K Zone 
BOOM OSMON O00) 2655) 2k) B5key MIGND 2556 16.2 2501 
20) BBB BO) DERG pene) De) IG) Beeyey ey AT 


By 23 


2) 2254 


MEXICO 


Bee 2ZIEe SLO 2763) 23s 2752 EL Bao pai es By BO a Bibel 


3069) 260 SOc BPG BSE 2PRce 2159 2752. LPs?) BIO Be) BAB W226, ie 


36S 2S 25k 27.3) 2569 2754 22.5 2720. Mes) 2Ps2 335) 20) Or ‘de Bose 


78 Table 1. - Surface Water 


Means and 


January February 
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*Observations for the year are incomplete; extremes are for the months shown. 
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Extremes 
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80 Mean Temperature and Density Curves 


Monthly mean surface water temperatures (in degrees Celsius) and densities 
(0,5) are presented graphically to show the seasonal variation. 
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Monthly mean surface water temperatures (in degrees Celsius) and densities 
(0,5) are presented graphically to show the seasonal variation. 
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82 Mean Temperature and Density Curves 


Monthly mean surface water temperatures (in degrees Celsius) and densities 
(0,5) are presented graphically to show the seasonal variation. 
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Mean Temperature and Density Curves 83 
Monthly mean surface water temperatures (in degrees Celsius) and densities 


(0,5) are presented graphically to show the seasonal variation. 
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84 Mean Temperature and Density Curves 


Monthly mean surface water temperatures (in degrees Celsius) and densities 
(@,;) are presented graphically to show the seasonal variation. 
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Mean Temperature and Density Curves 85 


Monthly mean surface water temperatures (in degrees Celsius) and densities 
(0,5) are presented graphically to show the seasonal variation. 
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Table 2.-Conversion of Celsius to Fahrenheit 
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Table 3.-Corresponding Densities and Salinities 


(Density at 15°C. -- Salinity in parts per 1000) 


Den- Sal-| Den- Sal- | Den- Sal- Den-  Sal- Den- Sal- Den-  Sal- 
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Sea Water Density at Various Temperatures 


The purpose of this graph is to provide the density of sea water at any temperature apt to be encountered when 
the density at the standard temperature of 59°F (15°C) is known. To convert a density at 59°F (15°C) to density 
at another temperature, enter the graph horizontally from the left with the known density and downward from 
the top or upward from the bottom with the desired temperature; the position of the point of intersection with 
respect to the curves gives the density at the desired temperature. Interpolate between curves when necessary. 
For example, by this method, water having a density of 1.0162 at 59°F is found to have a density of 1.0124 at 
85°F. The densities are referred to the density of fresh water at 4°C (39.2°F) as unity. 
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TEMPERATURE IN DEGREES CELSIUS 
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